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A B S T R A C T   

Background: The ratio of caesarean has been increasing considerably in many countries. Planning a vaginal birth 
after a previous caesarean is considered an important option for women in a subsequent pregnancy. 
Aims: To analyse obstetric and neonatal outcomes in women in labour after caesarean section before and during 
the COVID-19 pandemic, and to determine factors associated with successful vaginal birth after caesarean 
(VBAC). 
Methods: Observational cohort study of women in labour with history of caesarean section who gave birth be
tween March 2019 and December 2020 in a tertiary hospital in southern Spain. Consecutive sampling was 
performed using the maternal birth database and a descriptive and inferential analysis of the study variables was 
carried out. Socio-demographic, obstetric and neonatal variables were compared between the pre-pandemic and 
pandemic periods. Multiple logistic regression analysis was performed to determine variables associated with 
VBAC success. 
Findings: The VBAC success rate was 67.4%. The caesarean section rate was significantly higher during the 
COVID-19 pandemic period. Factors associated with VBAC success were: birth before the pandemic (OR 0.32) 
and at night (OR 0.45), use of epidural analgesia (OR 2.14), and having had a previous vaginal birth (OR 1.98). 
Conclusions: The success rate of VBAC was lower during the pandemic. Knowledge of the factors related to VBAC 
success is critical for practitioners when supporting women in decision-making about mode of birth after a 
previous caesarean section.   

Statement of significance 

Problem 

The Covid-19 pandemic may have affected the obstetric and 
neonatal outcomes of women planning a VBAC. 

What is already known? 

Vaginal birth after caesarean (VBAC) seems to be a good option in 
women with a history of caesarean section, but it is not without 
risk. The VBAC success rate is around 70%, although with 

significant variations. Several factors can influence this success. 

What this paper adds? 

The influence of Covid-19 pandemic on VBAC success and a better 
understanding of the factors affecting VBAC success.   

1. Introduction 

Caesarean section is the most common obstetric surgical operation in 
developed societies, as it is considered the safest procedure to resolve 

* Corresponding author at: Facultad de Medicina y Enfermería, Avenida Menéndez Pidal s/n, CP 14004 Córdoba, Spain. 
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complications of vaginal birth and maintain foetal wellbeing [1,2]. 
However, the ratio of caesarean has been increasing considerably in 
developed countries, with general figures of around 20–25%, far above 
some institutions recommendations, which considers a threshold of 
10–15% to be appropriate for the caesarean section rate [3]. The WHO 
recognises that caesarean section rates above 10% are not associated 
with a reduction in maternal and neonatal mortality rates and may lead 
to certain complications and disabilities [4,5]. For women planning a 
VBAC there is a risk of uterine rupture, which is associated with 
increased maternal and neonatal morbidity and mortality and a high 
perinatal mortality rate [6]. The risk of uterine rupture in women 
planning a VBAC is approximately 0.5% [7,8], while the risk of uterine 
rupture associated with elective repeat caesarean (ERC) is 0.03%, 
although risk rates of less than 0.02% have been found [8,9]. 

According to the European Perinatal Health Report (2015), the 
caesarean section rate in Spain for that year was 24.6%, with Cyprus 
being the country in Europe with the highest rate of caesarean sections, 
at 57%, while countries such as Finland, Iceland, Norway and the 
Netherlands maintain the lowest and most stable rates of caesarean 
sections [10]. Globally, many countries exceed the 50% caesarean sec
tion rate, especially in developing countries [11]. 

A woman with a history of a previous caesarean section has two 
options for the next birth, either to attempt a vaginal birth, or to 
schedule an ERC [12,13]. Attempting vaginal birth after caesarean 
(VBAC) appears to be the right choice for women who have no history of 
contraindications [14], as it is associated with shorter hospital stay, less 
blood loss, lower transfusion rate, lower risk of infection and lower risk 
of thromboembolism than ERC, whose risks exceed those of first 
caesarean section [9,15]. The VBAC rate vary in Europe, the north 
Europe has a VBAC rate of 45–55%, and in the rest of Europe this rate is 
29–36% [16]. 

Success rates of VBAC vary among studies; however, many agree on a 
figure of over 70%, although there may be factors influencing this 
variation [7,8,17], such as a high body mass index, no previous spon
taneous birth, or foetal distress as a caesarean indication [17]. A better 
understanding of the factors that affect the success of VBAC, as well as 
the risks associated with its practice, may make the decision easier for 
those women with a history of caesarean section who are candidates for 
a vaginal birth with a high likelihood of success and minimal risk of 
complications [7,8]. 

The COVID-19 pandemic has led to major changes in health systems 
in general, and in particular in obstetric services, which have also suf
fered from the consequences of the pandemic, including resource 
shortages [18] or interruptions in both prenatal and inpatient care [19]. 
These changes may have caused restriction of some procedures neces
sary for a good obstetric outcome and may have increased neonatal 
morbidity rates [20]. As this is a new infection, evidence about its 
consequences and management is still scarce, although it is known that 
women with Covid-19 are more likely to suffer serious complications 
[21]. In fact, Covid-19 infection in pregnant women has been associated 
with increased maternal and neonatal morbidity [22] and has especially 
been linked to an increased risk of preterm birth, as well as increased 
foetal mortality [23,24]. On the other hand, the results of studies on the 
relationship between Covid-19 infection and the type of birth are con
tradictory: although some studies found there was no difference in the 
rate of caesarean sections between the pre-pandemic and pandemic 
periods [25,26], others did find this association [27]. 

The aim of this study was to analyse obstetric and neonatal outcomes 
in women in labour after caesarean section and how these were related 
to the Covid-19 pandemic, and to determine factors associated with 
successful vaginal birth after caesarean (VBAC). 

2. Methods 

2.1. Study design and population 

An observational cohort study was conducted using the medical re
cords of women with a history of caesarean section who gave birth be
tween March 2019 and December 2020 in a tertiary hospital in southern 
Spain. 

2.2. Sample and inclusion criteria 

Women were selected from the study hospital database using 
consecutive sampling. A total of 276 women (5% of the total women 
who gave birth during the study period) with a history of caesarean birth 
were included in the study. The inclusion criteria were women with one 
previous caesarean and low transverse uterine incision who had un
dergone trial of labour with a single foetus in cephalic presentation. 
Women with high-risk pregnancies were excluded. Based on the birth 
date, women who gave birth from March 2019 to February 2020 were 
included in the pre-pandemic period, while those who gave birth from 
March 2020 to December 2020 were included in the pandemic period. 

2.3. Study variables 

The sociodemographic variables were maternal age and period of 
labour (pre-pandemic/pandemic); the obstetric variables were gesta
tional age (weeks), parity, history of vaginal birth, onset of labour 
(spontaneous/induced), use of oxytocin during labour, preterm rupture 
of membranes, artificial rupture of membranes, epidural analgesia, use 
of pethidine, presence of group B streptococcus (GBS), time of birth, 
maternal intrapartum fever (≥38 ◦C), duration of first stage of labour 
(h), cause of previous caesarean section, type of birth (normal/instru
mental/caesarean), episiotomy, grade III-IV tear, uterine rupture and 
postpartum haemorrhage (>500 ml after birth); the neonatal variables 
were type of newborn (NB) resuscitation (basic/advanced), intrapartum 
stillbirth, Apgar at 1 and 5 min, umbilical cord arterial pH, NB weight, 
NB admission, NB sex, early skin-to-skin contact and early breastfeeding 
(within 2 h after birth). 

2.4. Data analysis 

The data analysis was carried out using the SPSS/PASW Statistic 
version 25 programme. A descriptive analysis of the variables was car
ried out, expressing categorical variables as number (n) and percentage 
(%), and quantitative variables were expressed as mean and standard 
deviations (SD). Subsequently, an inferential analysis was carried out 
using the Chi-square statistic, Fisher’s exact test, and Student’s t-test 
statistics. An error α of 5% (p ≤ 0.05) was assumed and the exact p- 
values for each statistic were shown. Finally, a multiple logistic 
regression analysis (MLR) was carried out to determine the variables 
associated with successful vaginal birth after caesarean section, for 
which the dependent variable was considered to be having achieved a 
vaginal birth. For this purpose, we first performed a univariate analysis 
by calculating the crude OR and 95% confidence interval and then an 
adjusted analysis with the independent variables that showed greater 
significance. The Wald statistic was used to determine the effect of each 
covariate, considering those with a p-value <0.05 as significant. 

2.5. Procedure 

The model of care of the Andalusian public health service, adopted 
by the study hospital, is based on coordination and continuity of care 
between the different levels of care. When a woman is admitted in la
bour, she is attended by a midwife, who is in charge of her process until 
two hours after the birth if this process goes normally. The midwife 
informs the obstetrician about the labour progress, and the obstetrician 
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intervenes if any complications arise. 

2.6. Ethical considerations 

This project was submitted to and approved by the Provincial 
Research Ethics Committee. All data were treated anonymously and 
confidentially. 

3. Results 

The descriptive analysis showed that the mean age of the women in 
the sample (N = 276) was 33.09 (±5.34) years, with a minimum age of 
18 years and a maximum age of 49 years. Of the total sample, 96 subjects 
(34.8%) belonged to the pre-Covid-19 period and 180 subjects (65.2%) 
to the pandemic period. The gestational age of the sample ranged from 
28 to 42 weeks, with a mean of 39 (±1.87) WG (weeks of gestation). 
Regarding obstetric history, 26.4% of the pregnant women had had a 
previous vaginal birth in addition to the previous caesarean section. The 
time elapsed between the current birth and the previous caesarean 
section ranged from one to seventeen years, with a mean of 4.71 (±2.5) 
years. In the current birth, 77.4% of the women used epidural analgesia, 
while the remaining 22.6% delivered without epidural analgesia. Only 
26.5% used pethidine (Dolantine®) as a pharmacological method of 
pain relief, regardless of the subsequent requirement for other analgesia. 
Sixty-five percent went into labour spontaneously, while 34.3% went 
into labour through an induction process. Forty-nine percent had a 
normal birth, 18.1% in an instrumental birth (vacuum extraction in 
10.9% and forceps in 7.2%), and 32.6% in caesarean section; all in all, 
50.7% of births ended in dystocia, either instrumental births or by 
caesarean section, with the main reason for instrumental birth being the 
risk of foetal compromise (14.1%). The percentage of successful vaginal 
birth after caesarean section was 67.4%. Intrapartum oxytocin was 
required in 52.3% of the cases and not in the remaining 47.7%. Early 
amniotomy was performed in 35.9%. The duration of the first stage of 
labour ranged from less than 1 h to 17 h, with a mean of 5.56 (±4.07) h. 

In terms of maternal morbidity, 0.7% had uterine rupture, 1.1% had 
postpartum haemorrhage, episiotomy was performed in 26.1% and se
vere tears (type III-IV) occurred in 0.7%. Retention of placenta and 
amniotic membranes occurred in 1.1%. Anaemia during the puerperium 
occurred in 17.4% and puerperal fever in 1.1%. Of the two cases of 
uterine rupture, both women had 41 weeks gestation, epidural anal
gesia, induction of labour with prostaglandin and oxytocin, birth 
occurred at night, the children were born alive although they needed 
resuscitation. Both mothers recovered well after birth. 

Considering neonatal variables, 5.8% of the newborns had an Apgar 
below 7 at 1 min of life and only 1.8% had an Apgar less than 7 at 5 min. 
Of the newborns, 0.7% (n = 2) died during the birth process, both during 
Covid-19 pandemic period, with induction of labour, 37 weeks’ gesta
tion, epidural analgesia, after advanced resuscitation, and mothers aged 
32 and 42. Six percent required admission to the neonatal unit and 
37.6% required paediatric assistance in the birth room. Fifty-three 
percent of the paediatric assistance in the birth room was associated 
with instrumental birth or caesarean section. Seventy-eight percent of 
the newborns were still breastfed at the time of discharge, 20.7% were 
formula-fed and 0.7% were fed with a combination of the two. Breast
feeding was initiated in the first two hours of life in 61.2% of the 
newborns. 

The results show a higher VBAC success rate in the pre-pandemic 
period than in the pandemic period (83.3% versus 58.9%, p < 0.001), 
while the caesarean section rate was significantly higher in the 
pandemic period (41.1% versus 16.7%, p < 0.001). The rate of dystocia 
and instrumental and caesarean births was higher during the pandemic 
period (77.1% versus 34.4%; OR 6.40 95%CI: 3.63–11.28, p < 0.001). 
Oxytocin use during labour was also significantly higher in the 
pandemic period than in the pre-pandemic period (57.3% versus 43%; 
OR 1.78 95%CI:1.06–2.96; p = 0.026). Another variable with 

statistically significant differences was the premature rupture of mem
branes, with a lower rate during the pandemic period (56.7% versus 
71.9%; OR: 0.51 95%CI: 0.29–0.89; p = 0.017). Similarly, a higher rate 
of amniotomy or artificial rupture of membranes was found during the 
pandemic period. The data are shown in Table 1. 

The MLR analysis (Table 2) showed that factors associated with 
VBAC success were: birth during pre-pandemic period Covid-19, as there 
was a higher proportion of vaginal births in the pre-pandemic period 
and higher risk of caesarean births in the pandemic period (p < 0.001, 
OR 0.32 95%CI 0.17–0.60); birth at night (p = 0. 017, OR 0.45 95%CI 
0.23–0.86), with a higher proportion of vaginal births from midnight to 
8.00 a.m. (78% versus 63%) and a higher risk of caesarean section 
during daylight hours (21.6% versus 36.6% caesarean sections, 
p = 0.018); the use of epidural analgesia, which was associated with a 
higher proportion of vaginal births (p = 0.020, OR: 2.14, 95%CI 
1.12–4.06); and having had a previous vaginal birth (p = 0.044, OR:1.98 
95%CI 1.02–3.86). 

4. Discussion 

The results obtained should be taken with caution due to the limi
tations of this study, including the heterogeneity of the professionals 
who record data in the medical records, which could distort some var
iables and may even cause data loss. In addition, it should be noted that 
the study was carried out in a single hospital, albeit covering a wide area 
of the province. 

In the present study the success rate for VBAC was 67.4%, which 
represents the percentage of women who managed to deliver vaginally, 
regardless of whether instrumentation was required or not. Currently, 
most studies consider a VBAC success rate between 60% and 80% as 
high [28], while this figure is higher for women who have had a previous 
vaginal birth, in which case the success rate may exceed 80% [7,8,29]. A 
history of previous vaginal birth was found to be a factor associated with 
success. Thus, Mercer et al. concluded that a history of previous vaginal 
birth is the best predictor of successful VBAC [30]. The success rate can 
drop to as low as 40% for certain factors such as induction of labour, 
high BMI, high foetal weight or pelvic-cephalic disproportion [7,8,28]. 
Landon et al. established a success rate of 80% for spontaneous vaginal 
birth versus 68% for induced vaginal birth [31]. In the present study, no 
evidence was found to link the success of VBAC to the onset of labour. 

Another factor associated with the success of VBAC in this study was 
the use of epidural analgesia during labour. Some authors also found 
that the success rate of VBAC is increased when this type of analgesia is 
used, and that its use is not associated with increased risk of uterine 
rupture or greater adverse outcomes in the mother or child [32]. How
ever, it should be noted that the two cases of uterine rupture in this study 
occurred when epidural analgesia was used, although the differences 
were not significant. 

The results of this study showed an increased rate of caesarean sec
tion during the pandemic period, which also coincided with an increased 
use of intrapartum oxytocin. Many studies link the use of oxytocin with 
shorter duration of labour, increased risk of caesarean section and 
instrumental birth, while it may also negatively affect foetal wellbeing, 
reducing the rate of successful vaginal birth [29,30,33,34]. Here, our 
study evidenced a lower success rate for VBAC during the Covid-19 
pandemic period. In this regard, a systematic review by Cuñarro Lopez 
et al. found a 10% increase in the rate of caesarean section compared to 
previous years [35], while another study in Spain by Carrasco et al. 
showed that the percentage of caesarean sections rose during the 
pandemic period [36]. Other authors also found similar results [27], 
although in some studies no difference in caesarean section rates were 
found between the pre-pandemic and pandemic periods [25,26]. Among 
the possible causes of this increase in the caesarean section rate may be 
the fact that caesarean section was considered a safer, quicker alterna
tive to protect mother and child from the possible effects of the infection. 
However, a study by Martínez Pérez et al. found that caesarean sections 
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increased the risk of complications in pregnant women affected by 
coronavirus, with 21.6% of pregnant women showing clinical deterio
ration after caesarean section compared to 4.9% of those who completed 
vaginally [37]. Our findings do not show increased maternal-neonatal 
morbidity, although Covid-19 infection has been associated with 
increased maternal morbidity and mortality in the third trimester of 
pregnancy, with higher rates of hospital admission to the ICU [38], in 
addition to an increase in prematurity [37,39,40] and more admissions 
to the neonatal ICU [40]. 

5. Conclusions 

In conclusion, the overall success rate of VBAC was significant, at 
67.4%, while there were major differences according to the Covid-19 
pandemic, with a higher rate before the pandemic (83%) than during 
the pandemic (59%). The factors associated with success were having 
had a previous vaginal birth, birth taking place during the night, use of 
epidural analgesia, and birth taking place before the Covid-19 
pandemic. The use of oxytocin appears to be associated with lower 
success rates. 

Knowledge of the factors related to VBAC success is critical for 
practitioners when supporting women in decision-making about mode 
of birth after a previous caesarean section, and thus to avoid possible 
adverse effects and to achieve the best outcomes for mother and baby. 
More research is needed on factors that may affect the success of VBAC. 
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Table 1 
Differences in obstetric and neonatal outcomes according to the Covid-19 pandemic.    

Pre-pandemic 
N = 96 
n (%) 

PandemicN = 180 
n (%) 

p OR  

Start of labour Spontaneous 63 (65.6) 117 (65.7) 0.986 0.99 0.59–1.67  
Induced 33 (34.4) 61 (34.3)    

Type of birth Vaginal 80 (83.3) 106 (58.9) <0.001 3.49 1.89–6.44  
Caesarean 16 (16.7) 74 (41.1)    

Dystocic birth No 74 (77.1) 62 (34.4) <0.001 6.40 3.63–11.28  
Yes 22 (22.9) 118 (65.6)    

Use of oxytocin No 53 (57.0) 73 (42.7) 0.026 1.78 1.06–2.96  
Yes 40 (43.0) 98 (57.3)    

Start of labour Spontaneous 63 (65.6) 117 (65.7)     
Induced 33 (34.4) 61 (34.3) 0.986 0.99 0.59–1.67 

Epidural No 17 (18.1) 45 (25) 0.192 0.66 0.35–1.23  
Yes 77 (81.9) 135 (75)    

Duration 1st phase (h)a  5.41 (4.04) 5.64 (4.10) 0.652 0.51 − 1.24–0.78 
Intrapartum fever No 92 (95.8) 170 (94.4) 0.777 1.35 0.41–4.43  

Yes 4 (4.2) 10 (5.6)    
Postpartum haemorrhage No 94 (97.9) 179 (99.4) 0.278 0.26 0.02–2.93  

Yes 2 (2.1) 1 (0.6)    
Uterine rupture No 95 (99.0) 178 (99.4) 1.000 0.53 0.03–8.62  

Yes 1 (1.0) 1 (0.6)    
Presence of GBS No 80 (89.9) 152 (88.9) 0.805 1.11 0.48–2.56  

Yes 9 (10.1) 19 (11.1)    
PROM No 25 (28.1) 74 (43.3) 0.017 0.51 0.29–0.89  

Yes 64 (71.9) 97 (56.7)    
Amniotomy No 64 (71.9) 97 (56.7) 0.017 1.95 1.12–3.39  

Yes 25 (28.1) 74 (43.3)    
pH value ≤7, 20 16 (16.7) 38 (21.1) 0.375 1.34 0.68–2.66  

>7, 20 80 (83.3) 142 (78.9)    
Apgar 1 min <7 2 (2.1) 14 (7.8) 0.054 3.96 0.88–17.2  

≥7 94 (97.9) 166 (92.2)    
Apgar 5 min <7 0 (0.0) 5 (2.8) 0.167 1.58 0.94–3.34  

≥7 96 (100.0) 175 (97.2)    
Intrapartum foetal death No 96 (100.0) 178 (98.9) 0.545 0.65 0.59–0.70  

Yes 0 (0.0) 2 (1.1)    
Early breastfeeding No 30 (34.9) 69 (40.8) 0.357 0.77 0.45–1.33  

Yes 56 (65.1) 100 (59.2)    
Episiotomy No 72 (75.0) 132 (73.3) 0.764 1.09 0.61–1.92  

Yes 24 (25.0) 48 (26.7)    
Tear 3–4 No 96 (100) 178 (98.9) 0.545 0.65 0.59–0.70  

Yes 0 (0) 2 (1.1)    

GBS: Group B streptococcus; PROM: preterm rupture of membranes. 
a Data are mean (±standard deviation). 
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Table 2 
Factors associated with the success of vaginal delivery after caesarean section.  

Variable Success of vaginal delivery after caesarean Analysis   

Univariant Multivariant  

n (%) 
(95%) 

p OR crude CI p OR adjusted CI (95%) 

Maternal age (years)a 33.09 (±5.34) 0.844 1.01 (0.95–1.05)   
Gestational age(week)a 39 (±1.87) 0.927 1.01 (0.88–1.15)   
Start of birth 

Spontaneous 180 (65.7) 0.300 0.75 (0.44–1.28)   
Induced 94 (34.3)     

Use of oxytocin 138 (52.3) 0.047 0.58 (0.34–1.99)   
PROM 161 (61.9) 0.025 1.84 (1.08–3.14)   
Amniotomy 99 (38.1) 0.025 0.54 (0.31–0.92)   
Epidural analgesia 212 (77.4) 0.043 1.82(1.02–3.26) 0.020 2.14 (1.12–4.06) 
Presence of GBS 28 (10.8) 0.228 0.61 (0.27–1.36)   
Intrapartum fever 14 (5.1) 0.799 0.86 (0.28–2.65)   
Time of birth 

Night (midnight–8.00) 74 (26.8) 0.020 0.47 (0.25–0.89) 0.017 0.45 (0.23–0.86) 
Day (8.01–23:59) 202 (73.2)     

Pandemic period 
Pre-Covid 96 (34.8) 0.304 1.07 (0.94–1.22) 0.000 0.32 (0.17–0.60) 
Covid-19 180 (65.2)     

Time since PC (years)a 4.71 (±2.59) 0.998 1.00 (0.90–1.11)   
History of vaginal birth 72 (26.1) 0.050 1.85 (1.01–3.41) 0.044 1.98 (1.02–3.86) 
Weight of newborn (g)a 3292 (±501) 0.079 1.00 (0.99–1.01)   
Sex of newborn 

Boy 153 (55.4) 0.067 0.61 (0.36–1.03)   
Girl 123 844.6)     

GBS: Group B streptococcus; PC: previous caesarean. PROM: preterm rupture of membranes. 
a Data are mean (±standard deviation). 
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